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(57) Hcno/ib3083nne: w3o6pereMv«e othocwtc* 

Tpy6 C SHyTpeMWMMM amom*tp«m« 3-8 mm npn 
a^exTpcx^MMsecxoH noAuposoHM* w wawecs- 
hmu rarti>aaHMsecxMx nojcpwrwa. vt Mo*er 5*7^ 
wcnonwosawo 3 MSTafuiyprwM* MauJKMocrpo 

HWH M paAHOTeXHMMCOCOA npOMUUi^eHMOCT^. 

.CyujHocTfc wo6pereHwfl MicasCMaercfl a tcm. 
hto ycrpoAcTBo c«a6xaio7 Aono^HMTenbHWM 

.3WXTPOAOM 1 C HHflMBWAya^H*M Cpe4CT30M 

nepeMemeMHa 6Ja raicxe K30Anpoa3HHUM to- 
kohoasoaom 4 m yraoTHewwew, npmeM^ae*. 
TpoAy coeAWHCMbi Apyr c apyroM; a 
ynnoTHeHwe ycraMoa/ieHO co ctcpohw cp«A- 
craa noAMfta anexTpo/inra. 1 3. rv $-nu. 3 ha 
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H3o0peTeBne othochtc* < 3/iexTpoxwMw- mm 3/iexrpCAa 6e3 r.'OA^JOseHwa Toxa fxono- 
MecxoM o6pa6oTKe nonocrea AnwMHOMepHux ; ctquV nepwoA) 8 c HeaoaMOxwoc^io 

M^Ae^wM. npeutMyu;ecreeMHo rpy6 c BHyrpeH- '.. ,npviMeheKvi5i xeerxwx *30/isTopoe A/is33 A a SM 

HKMH AM3MeTpaMM 3~3 MM npM 3fle»CTDOXMMM; ;/ . V.r>l5KOrO TOKjOnOA&OAa M P36CMMA OOpMOn c 

necxOM no/inposaHwu w HaHeceHww*.5 /noAa^aYoxa np* ooparnoM xoAe anccrpoAa. 
ra/ibsaHWHecxwx noxpwina m Moxer 6wTb W r . i Kpone roro. wuaxan npowoaoAWTe/ibHccTb 06- 
no/ib3oaaHo a Mera/myprwM. MaiuwHocrpoe- :pa6oTxw cswana c aaTparo* speMenvi na 
Hvtw w DaawoTexMMHecxoM npoMuianOMwocTM. ;. acnoMoraTe^bHyK) on<rpauwio - npoTacxHsa- 
H2secTHu ycrpoacTaa 3/ieKTpoxwMw- ; . ;: H v*e hwtvi Ana 3axaara * anexTpoAa 
MecKoro nonwpcB3HWfl Tpy6, nepeMeu^M^x 

OTHocvtre/ibMo MenoABMXHoro nep^^p^J^kon) vt^eynpyroro M3CJttipoB3KHoro nposoAa 
s^HHoro K5T0A3. x xoTOpoMy noAooAttTC*' 'tok ;^^^art6ro A^awerpa sepe3 rcpeu n3Ae/iMa we- 
no rpy5e. 3nexTpow3onitpo33HHO* c«3py*^^ 

nojjToft rpyoe noA Aaa/ienweM a ncnocrb d(K ( /'--' /'V . t^Vio w306per3Hwa sa^aercs yee*Hse- 
paoaruaaeMCM Tpy6w noAaerca wettjrcA;*^ o6pa6aTbiea€Myx *3Ae- 

3th ycTpcvtcTsa tuwpoxo npv»M€HfnoTc^ " rip<^\-%?g?nii» 'no/^vswe nyreM ncAsOAa icxa 3 433 pa3a 
Mwuj/ieHHQCTn a** o6pa5oT<vt xpy6 c anyr- ' .^eo/ibLU^CMnbi 6e3 neperpeaa idsoaoAsOAoa 
peMHHM A^aMerpoM ne Menee Smm v t3x *ax - w noawuieHwe npovt3$OA*rre/ibHciTw. 
npn MeHbtuwx A^aMerpax nep€3 7py5^Tw*.v 
roxonoA30A HeaoaMoxHO mm OHenVwoxHO 

nOASeCTM AOCT3T0HHO(^ CWUc; TOXW. iCpOMeTO-^;;^ W3AMU*. COAep- 

ro, k HeACCTarxaM arwx naaecxhux ycrpowcTB £ct3i;moh3pho ycTanoaneMH^e 
cne^yer oxnecTvi hx 6o*ibiuyK3 A/wHy. ^r^^^/t^p^JXPi^^osx^op^ s/iGKrpaflwTa. cp^acrga 
ctm co oihbom xncnoro 3/iexrpo/inTa W3 xoh : ^ ■ ; '<Kperw&iwn w^Aennvt c ToxcnoASOAOM. a/iexr- 
uoa nepeMeuiaeMux Ha 6o/ibujoaii.iwHeTpy6 25 'pcACMMAMpouHHUMroxQnoAOQAOH.ebincn- 
n MeB03MoxHOCTb npwMeHeHMj? o6pa6or* y'-MHtjw fi*6*w* M cwoujhum a nonapesnoM 
xm no/iocTeA wepoawwx .Tpy6 wtm Tpy6 c xpn- :■ ' ]c4m^mw/m cpeACTao nepCMetu€«*ts 3/»e*ipo- 
8o^wHeAHbiMn ysacTxaMn. . 'A3^y^^ rc€p35aTyaaeMca nonocrvi, ycra- 

Haui6o^^9 6yi«3KviM k npeA^araeMOwy pe- " ^ancnrtoe c bo3muxhocti»»o X3MeneM«s? 
a!6HviJO no rexHwsecxoti cymHOCTii vt AocTvira- '30 H^npaarieHwa ero A3w*eH«js cnaSxeno ao- 
eMOMy 04><j>cKTy »3/t«ctc» 'V3a*ecrnoe ^ v \;\-.wniwTejibHWM a^extpoAOM C v<>tA>^BtiAy5.ib* 
yCTpo^dao 3/ieKTpoxwMnsecxort c6pa- v /'"'kwm^i'v. C'cpeAcrsoM nepeneiMeHwa. 
6orKyt nonocTevt A>"^««OMep:ibix vi3A2^wfl. 3to * w30/rnpoa3HHwM ToxonoABOAO« n ynnoTneMH- 
yCTpowcieo c nepeMemaeMbiw 3/iexTpOAOM eM. npvweM 3/ieKTpony coaAnneMUAPvrc Apy- 
BMyTpn xecrxo 33Kpen/ieHHort no/iocTw, c rwb- 35 tom, a yn/iorHenne ycr3noa^eH0 co cropoHu 
KHM vt30^MpOB3MHbiM cnnoujHWMToxonoAao- cpe act aa n cabo Aa aAexTpo-fiwTa. 
AOm m c HafHeTaMweM anexTpo/iMja a noixxtb . KpoMe Toro ycTpo^croo cwaSxeHO cpea- 
c noMou;bto ctauviOHapMO ycTanoaaeHHoro ctsom npOTacxn8aMMa 3^ex7poiia Mepe3 o6pa- 
cpeACTaa c niiAnawAya/ibHWM yan'oTneHweM OaTbiaaewyx) nonodb, awnonneHHOe a a^ue 
xaxAoro n3A^nvi3. 833Toe a xaMecrae nooro- ^0 KaoeTxwCM3rHnroMvicuenxa^«warHviTHoco 
tuna. o6ecneMH83er c6pa5oTxy ne ro/ibxo Maxepwa^a. npMseM cuen<a ycTaHaa-a-.raaeTcs 

npaMOHMMeWHoiX. MO \A KpMBGAMHertHUX A^IWH* C a03MOXHCCTb»0 CM^HQMWfl C 3n$*TpoAOM. 

hgm^phwx w3Ae^nt^ npn 6onbujovi npo«3aoA«- . Ha <t>wr.l a3h o6u;Mvi awA ycTpo;*cTaa: na 

rensHOCTM 6naroAapfl ^o3moxhoctm ^ r -2 - paop^o A-A Ma <^wf.1; na $v«r.3 - 

co3AaHwsj bwcoxmx nnoTHOCTew Toica. KpoMe 45 pa3pe3 S-B Ha (^wr. I. 

roro. 3ro ycTpovicrao KOMnoKrno *i o6«cneMw- VcTpo^crao cociomt Hacoca c cmxo- 

aaeT nymuvte yc/ioawn rpyAa 6/iaroA3pj> B03- cTbw C«a <pwA ne no»ca3aHbi). A3rx 3.nexTpo- 

mowmocth KOMnaKTrtOro pa3M*lU<;MHa A03 1 c W30narcp3MM 2 M xpxJMxaMvi (vi^H 
B6H Tvi/lWLlHOMHbiX OTCC -Oa CO COpOHb* OA^O^O HHWMM COcAMHV^ T*f\ e»HbtMM CpeACTBaMit} 3. 

ropua o6pa6arb4t4aeMu^ rpy6w. 50 £Byx npwnaflHwx x anexrpOAaM rvt6x*x waonit- 

HeAOdarxaMvi npororvina npvtMeHwireiib- poaanHwx TOxoooAaoAoa (apcaoAoa) 4. hc* 
nu k npoGneMe o0oaGor>c/i nonocTew c Ma>iw* npwaoAHwx poAWKoe 5. Aayx 5apa6aMoa 6 c 
Mvt AnaMeTpaMvi »an^>oTca: npueoA3Mn w cpeAcraaMw OTX/Kwenwa rpviao- 

orpaMvweMMaa A^vtua o6pa6aTuaaeMb»x . AoaJpT 6apa6aHoa (Ma 4>vir.1 ne noKa3aHw). 
rpy6 n3-3a h6803moxhoctm noAaw tcko8 >*e:. : ^. v ;Rppnyc3 noAasvi 3ne<TponviTa 7 cncAaonoM or 
oOxoanMort cwnw. w3-3a narpeaa ru6xwx ra»;o- vr '** : T' :- HafHeTa»Giaero 3iieKtponwT nacoca. 3a*atM- 
noASOAOa ;i TpyAMOCTu o6ecneneHvio npcroxa hovi raviKu 3 c yr)/iMHR>omea npo«/ian<ni4 9 («i 
Dne^rpo/inTa c bwxoaom ra3oa; peavihw wnn APy r oro no«inMepMoro Ma*epvia- 

Mv»3xa» npOvoaoA"^er«bHOcrb o6oaocrx;» na). ynnorneMvisi rncTn^M^?ro *3<><;i iQ c 
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6x1 w3 Hep^aeeomwx cra/iew Mapox X13H1CT 
vi Q2X18H01 1 ao 4 m c oeecne^e*neM 

nosepxnocTvt c nGxa3are/ieM wepoxosaTocTw 
H a a npe^e/iax 0*05-0.32 mxm. 

Peaow o8pa6oTxa: (cxepccTb nepeweoie- 
una 3fl«xTpOAoa T5Q-2Q0 mm/mmh, A/t**a 
3ne<TpoAa 55 mm., cwia tqk3 3.5 a^OA*** 
n/ioTHOCTb Toxa 50 A/am 2 , reMnepaiypa pac- 
TBOpa 55-75°C, ru6x^ft rcxonoAacA "3 npceo- 
A a Mapxw MC-1 crl3 cesewvseM 0,2 mm. npa*o* 

H 06p3TMbiV1 XOfiPOA TOKOM. 

B ycTpcwCTEe na nparoTyiny c nporscxM- 
gAH-^M a/iexrpoAa nece3 noflocrb warbie (xo- 
nccvow xoa)VA3Jioc # » ocyu;ecTaMTb copacoTxy 
rpy5 npM rax aca pexuMax. ho npw at.«** 
Tpy6y ne Sonee 2 v»3-33 cwbworo wat-pesa 
npOBOA«3. Ha o6po€oTxy oahow TpySw A*"j 
• ho* 2 m a Oflym'npoxoA saTpaxwsartw 40-45 
Mviri (w3 *wx 30 mUh na ©crtOMcretciibH wa cnc- 
pau'/w)! T.e. wa ocpaooTxy 1 nor.M a ycTpcwCT* 
38 no npOTOTviny 3<npa4i4Ban:* 20-22.5 mm«. 

npvt o6pa6cTxe'.Tpy6 a/who* 4 M..s..CA* H 
npoxoA aneKfpoAoa ryaa * oOpaTHO »a npear 
r.araeMOM ycTpoflcT&e saTpaMwaajw 5Q^o5 
mmh, T.e. Ma oBpaSoTxy t nor.M 3aTpaH*aaiivi 
12 5-14 mmh. T.e, npw3BOAw7e*ibHOcr© o5pa* 
6otxm ywnwwflacb hs 45-50% (Bee ywra no- 
abiujenwa xaMecTBa Snaroflapa^ AaoftHOwy 

xoay). * . '■' - ' 

v, *-Eme .So/ifeuiee ncauaiesvte nocu330A^ 
renbHCCTw npcAWraeMoe Texmwecxoe peue- 
nosaonpie-f nonywrb npw h6o6xoammcctw 
AOCTwaceM** aaAanHcro xs^ecTaa 2-4 
opckoao3 cSpacorxvi. 

TawM ..o^pasoM. npeAnaraeMoe ycipoiV 
ctco no33on*<r' noa*CHTb npowoaoAw-a"*- 
hoctv na 45-60% m 5c**e aa csei yaeMwewfl 
c6paQaTbma€MOro ynacTxa ronccr* ©A«o© " 
coscpau;c*wo 33TpaT epeMeHK H3 scnoMcra- 
TS/ibKweonepauww SraroAaps neprMeut^riMvo 
cuerweKwux anexrpoAOB * yAw^enwto o5pa- 
6aTweaeMG« nonocTv*. a Tsxaca aaace yaw 
MHTb a6pac3Tw3aewoe wsdenwe gnaroaap* 

A3VM C3MOCT03ITe>lbHh<M CV*CTeM3M H0A3CA3 

to<3 npvi to* xe nnoTHOcm Toxa h3 ysacro* 

xaxaoro 3/iexrpoAa. 

OpeonaraeMoe ycTOo^cTao mo^ct cwp> 
itcnortb303aHC a apoMbiiuneHHC24 MacuiTaoe 

npm npOwMOjtlCTae Tpy6 AV.aMdTpOM MM. 



5x0.5 mm, 5x1 mm. 8x1 mm. 10x1,5 mm c nc8y- 
uifirtnwM Tpc5ooaMM«M ?c KavecTay naaspx«G- 
ctv» no Luepoxosaiocrw m c nOAyneHvieM 
6necT»u;eA nosep^oury; rpar.cnopi wpoa- 
5 xv! ccaSoHvtcTyx seaecTa 3 paA^c.exMHs^ 
exott vi AP. OTpacnax npbMwuineHHOCTH 

FlpeAAaraeMoe rexHM^eexoe patueHwe mo- 
xer 6wrb wcno#ib3ceaHG npw HaH.ecc-M.viw ranb- 
10 saHwsecxwx noxpwTwv; Ma SHyTpeHH>oo 
nOJiccTb Tpy6 A na stomhoA npcMbiiu/seHMOCivi 
(c wepacTSOpwMWMW nan ap^MeHayiMvi pac- 
TaoDMMWMMaHOASMvi). aTaxxezmfl o5ca6oTXM 
Tpy5onposoA03 c xp«80ii««ewKWMvi y^acr- 

15 X3Kt«. 

(DcpMy«l3 n30DpSTetH|Mfl 
1. YCTpOl^CTSO A^ s 3fleX7pQ»VMM4ecXCV1 

20 npewwyu;ecTBeHKO c Majiwww A w a M fi T P5Mi<. 
cOAep^oti;ee cTatAvtoMapiso ycTa«oa-ieHHue 
cp^ACTsa p.oAaoAa 3/i3xipon^Ta, cpe^cTaa 
xpen/ienwa 'soa* 1 ^' 1 c ToxonoaaoAOw. 3iie*T- 
pOAC w30iiMpo3aM«wM TOKonOASOAOM. auoon- 
25 HeHHbifl r^Cxv^ w cano^wM 2 nonapewoi* 
ceneHMM, cpeACT^c napeMemeMw^ a^ex-rpoA^ 
BHyrpw o6pa6aTM3ae-Mov^ nCiiocTvt. ycTaHca- 
r,e«Hoe c ao3MOJuiocTb>o yi3M«H«Hw» nanpaa- 
newMs era ABtw3KW«. 0TnMH3iou;eecs» 
30 tsm. 470. c ue/tbio yaeiiviMewwa HOMehXiiarypu 
oSpaSarbisaeM'bix m3a&t^m no A^ne. nyraM 
noaaoAa "oxa a A^a p333 6onWea cw^bi oe3 
neperp^aa TOxonoAaoAoa '>* noewuieHMfl npo- 
waaoAWTenbMCCTvi. oho ch36»2mo AoncnH*- 
35 TenbHbiM anexTpoAOM c viMAMSMAysnbHbiM 
cp*act9om nepeMeu^MMix. w^onupca^MMsiM 
TOKonoAaoAOM h yonoTHeMweM. npweM ajsex- 
rpoAbi coaAK«a wU Apyr c AOyrcu. 3 ynncT**- 
HUfe ycrartoafleHO co ctooohw cpeACTsa 
40 noAMAfl 3AeicrpowTO. 

2, YcTpoacTBC no n. 1 . 0 t ,i rt a « iu e e- 

-eflbwoc™ o6pa6cTxvf wsAe^vi* v»a irfeMarHn:- 
Hero Marepvia^a. oho cnaO^no cpeACTac« 
45 npoTacxwaaHwa a/retTpoAa MepeD copaSaiw- 
aaewyio noAocTb. awnonrienHbiM a awae xapeT ■ 
x.vt c MarnviTOM m cuenxoft w3 MarKviTMOfo 
Ma-repuaJta. npwMew cuenxa yCTaHaanuaaeica 

C !JC3M0XHCCTbKD COeA«MeHVSJI C 3."!«TpoaOM. 
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(54) DEVICE FOR ELECTROCHEMICAL 4 MACHINING OF CAVITIES OF 
LONG ARTICLES 

(57) Use: the invention relates to electrochemical 
machining of the cavities of long articles, particularly 
tubes with inside diameters of 3-8 mm during electro- 
chemical polishing and the application of galvanic 
coatings, and may be utilized in metallurgy, engineering 
and the electronics industry. The substance of the 
invention is comprised in that the device is equipped 
with additional electrode 1 with individual movement 
means 6, and also insulated supply conductor 4 and a 
seal, the electrodes being connected to each other, and 
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the seal being installed on the electrolyte supply means 
side. 1 dependent claim, 3 figs. 

The invention relates to electrochemical machining 
of the cavities of long articles, particularly tubes 
with inside diameters of 3-8 mm during electrochemical 
polishing and electroplating, and may be utilized in 
metallurgy, engineering and the electronics industry. 

Devices are known for electrochemical polishing of 
tubes, which are moved relative to a stationary perfora- 
ted cathode to which current is supplied via a tube 
which is externally electrically insulated. Electrolyte 
is supplied under pressure through this tube iAto the 
cavity of the tube being machined. These devices are 
widely used in industry for the machining of tubes with 
an inside diameter of not less than 8 mm, since with 
smaller diameters it is impossible or very complex to 
supply a current of adequate strength through the 
tubular conductor. Furthermore, their great length, the 
difficulties in discharging acidic electrolyte from the 
ends of tubes which are being moved over a considerable 
length, and the impossibility of using them for 
machining the cavities of uneven tubes or tubes with 
curvilinear sections, must be included among the 
disadvantages of these known devices. 

Closest in technical substance and the effect 
achieved to the solution now proposed is a known device 
for electrochemical machining of the cavities of long 
articles. This device, which is taken as the prototype 
and has a movable electrode inside a rigidly secured 
cavity, a flexible insulated continuous supply 
conductor, and electrolyte supplied under pressure into 
the cavity with the aid of a fixedly mounted means, with 
individual sealing of each item, permits the machining 
not only of rectilinear, but also of curvilinear, long 
articles with high productivity thanks to the 
possibility of creating high current densities. 
Furthermore, this device is compact and provides better 
working conditions thanks to the possibility of the 
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compact arrangement of extraction ventilation units at 
one end of the tube being machined. 

Disadvantages of the prototype relating to the 
problem of machining cavities with small diameters are: 

the restricted length of the tubes being machined 
due to the impossibility of supplying currents of the 
necessary strength, due to heating of the flexible 
supply conductors and the difficulty of ensuring 
throughflow of electrolyte with evolution of gases; 

the low machining productivity due to division of 
the process into a period of electrode feed with current 
supply off (the "idle" period) in connection wi^th the 
impossibility of using rigid insulators for feeding the 
flexible supply conductor, and a working period with 
current supplied during the reverse pass of the 
electrode. Furthermore, the low machining productivity 
is associated with the expenditure of time on an 
auxiliary operation - pulling through a filament for 
capturing and feeding the electrode within the cavity, 
since feeding sections of flexible and nonelastic 
insulated wire of small diameter through the end of an 
article is impossible even with a cavity lengttuof* 1 m. 

The object of the invention is to increase the 
range in relation to length of articles to be machined 
by supplying a current of double the strength without 
overheating of the supply conductors, and to increase 
productivity. 

The stated object is achieved in that a device for 
electrochemical machining of the cavities of long 
articles, which comprises a fixedly mounted means for 
supplying electrolyte, means for securing articles to a 
supply conductor, an electrode with an insulated supply 
conductor which is flexible and continuous in cross- 
section, and a means for moving the electrode within the 
cavity being machined, which is mounted to permit change 
in the direction of its movement, is equipped with an 
additional electrode with an individual movement means, 
an insulated supply conductor and a seal, the electrodes 
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being connected to each other, and the seal being 
installed on the electrolyte supply means side. 

In addition, the device is equipped with means for 
pulling the electrode through the cavity being machined, 
made in the form of a carriage with a magnet and a 
coupling of magnetic material, the coupling being 
mounted to permit connection to the electrode. 

Figure 1 gives a general view of the device; Fig. 2 
- section A-A of Fig. 1; Fig. 3 - section B-B of Fig. 1. 

The device consists of a pump with a tank (not 
shown in Fig. 1) , two electrodes 1 with insulators 2 and 
hooks (or other connecting means) 3, two flexible 
insulated supply conductors (wires) 4 , soldered to the 
electrodes, idler rollers 5, two drums 6 with drives and 
means for disconnection of the drives from the drums 
(not shown in Fig. 1) , electrolyte feed casing 7 
supplied from an electrolyte delivery pump, locknut 8 
with sealing gasket 9 (of rubber or other polymeric 
material) , a seal consisting of nut 10 with sealing 
gasket 11 and piece 12 of polymeric material (e.g. 
f luorocarbon plastic) , discharge trough 13 with a 
funnel, current supply supports 14 with > clamping 
springs (not shown in Fig. 1) , movable carriage 15 with 
permanent magnet (or electromagnet) 16, means for 
supplying direct current from a rectifier, and leads 
with connection to current supply supports 14 and to 
drum 6 (not shown in Fig. 1) . The device is equipped 
with a detachable coupling of magnetic material (not 
shown in Fig . 1) . 

The device operates in the following manner. 
Before mounting the long article to be machined - tube 
17, the direct current and pump are switched off, 
electrodes 1 are decoupled and are located in the end 
positions: left electrode 1 is located in the interior 
of casing 7 (position ab) , and right electrode 1 is 
located in discharge trough 13 (position cd) . Movable 
carriage 15 with magnet 16 is located at the extreme 
left in position d. 
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Tube 17 is mounted on current supply supports 14, 
left electrode 1 is introduced from the left end into 
the interior of tube 17 and is pulled through the tube 
with the drive of left drum 6 switched off. Electrode 1 
is pulled through the tube either with the aid of magnet 
16 and the detachable coupling of magnetic material 
(method I) or with the aid of a filament, previously 
(outside of the device) drawn through the interior of 
the tube (method II) . Using the first method, which is 
suitable for machining tubes of nonmagnetic material, 
the coupling is coupled with the aid of a hook to hook 3 
of electrode 1 and is inserted into the tube. < After 
this, movable carriage 15 with magnet , 16 is energised 
and is moved over tube 17 to extreme right position "f". 
In this process, the coupling of magnetic material is 
moved to position "f" under the influence of the magnet, 
pulling with it electrode 1 with flexible supply 
conductor 4. The coupling is of arbitrary shape and is 
equipped with a hook and one or several rollers (balls) 
to reduce friction with the tube. After reaching 
position f, the coupling is detached from electrode 1. 

Using the second method when machining > tubes of 
magnetic material, a filament is fastened to hook 3 of 
electrode 1, and with its aid electrode 1 is manually 
pulled through the tube to position f, after which the 
filament is unfastened. 

After electrode 1 has reached position "f", the 
left end of tube 17 is introduced into casing 7 to a 
stop through seal 9 and is clamped with the aid of 
locknut 8 . Tube 17 is clamped to current supply 
supports 14 by clamping springs, and left and right 
electrodes 1 are coupled with the aid of hooks 3 . After 
performing the operations indicated, the process of 
electrochemical machining is carried out. 

Electrochemical machining is carried out in the 
following manner. The electrolyte pump is switched on 
and electrolyte is pumped through casing 7 and the 
cavity in the space between tube 17, electrodes 1 and 
flexible supply conductors 4. Electrolyte flows freely 
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from tube 17 into discharge trough 13 and through the 
funnel into a tank with means for heating the 
electrolyte and maintaining the operating temperature, 
then the drive of left drum 6 is switched on and 
movement of the two electrodes 1, pulled by left 
flexible supply conductor 4, commences. In the course 
of movement, electrochemical machining of the cavity is 
carried out in the section of the tube opposite 
electrodes 1. When left electrode 1 reaches position 
ab, the drive of left drum 6 is switched off and the 
drive of right drum 6 is switched on, and electrodes 1 
are moved from left to right to position , "f". 
Electrochemical machining then takes place during the 
reverse movement. The drive of right, drum 6 is then 
switched off, the current is switched on and the pump is 
stopped. The electrolyte drains from the cavity of tube 
17 thanks to the overall inclination of the device 
towards discharge trough 13 (e.g. with a slope of 1:10). 

After completing electrochemical machining, elec- 
trodes 1 are uncoupled, the drives of both drums 6 pull 
electrodes 1 to the end positions (the left in position 
ab and the right in position cd) and are switched off, 
carriage 15 is moved to the extreme left to position e, 
locknut 8 is loosened, and tube 17 is released from the 
clamping springs and is removed from the device for 
washing and drying to be performed outside the device. 

By varying the connection and disconnection of 
drums 6, electrodes 1 stop for a predetermined time for 
uniform machining of the cavities and ends of the tube. 

Idler rollers 5 in the device facilitate more 
intensive cooling of flexible insulated supply 
conductors 4 . 

Several sets of devices (3-8) , which can be 
serviced by one operator, may be installed in order to 
increase machining productivity. 

The technical solution now proposed has been tested 
on electrochemical polishing of the internal cavity of 
tubes with a diameter of 6x1 of stainless steels grades 
Khl8N10T and 02Khl8N011 with a length of up to 4 m to 
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provide the surface with a roughness R a in the range 
0.06-0.32 mm. 

Machining conditions: travel speed of electrodes 
150-200 mm/min, length of electrode 55 mm, current 
strength 3.5 A, anode current density 50 A/dm 2 , tempera- 
ture of solution 55-75°C, flexible' supply conductor of 
grade MS-16-13 wire with a cross-section of 0.2 mm, 
current supplied in forward and return pass. 

In a device according to the prototype with the 
electrode pulled through the cavity by a filament (the 
idle pass) , it was found possible to machine tubes in 
the same conditions, but with a tube length of not more 



When machining one tube with a length of 2 m, one pass 
occupied 40-45 min (of which 30 min were spent on 
auxiliary operations) . That is to say that machining 1 
linear metre in the device according to the prototype 
occupied 20-22.5 min. 

When machining tubes with a length of 4 m, one 
forward and return pass of the electrodes in the device 
now proposed occupied 50-55 min, i.e. machining 1 linear 
metre occupied 12.5-14 min, i.e. machining productivity 
was increased by 45-60% (without taking account of the 
improvement in quality thanks to the double pass) . 

The technical solution now proposed makes it 
possible to secure an even greater increase in producti- 
vity where 2-4 machining passes are needed in order to 
achieve a predetermined quality. 

The device now proposed thus makes it possible to 
increase productivity by 45-60% and more due to doubling 
of the section of the cavity being machined and 
reduction in the time spent on auxiliary operations 
thanks to the movement of coupled electrodes and 
extension of the cavity being machined, and also allows 
the length of the article being machined to be doubled 
thanks to the two independent current supply systems 
with the same current density on the section of each 
electrode . 



than 2 due to the strong heating of the 
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The device now proposed may be used on an 
industrial scale in the production of tubes with a 
diameter of 5x1 mm, 5x0.5 mm, 6x1 mm, 8x1 mm and 10x1.5 
mm with enhancement of the surface roughness quality 
requirement and with formation of a bright surface for 
transporting special purity substances in the 
electronics and other industries (the "clean room" 
problem) . 

The technical solution now proposed may be used 
when electroplating the internal cavity of tubes for the 
nuclear industry (with insoluble or temporary soluble 
anodes) , and also for machining piping with curvilinear 
sections . , , 

Claims 

1. Device for electrochemical machining of the 
cavities of long articles particularly with small 
diameters, comprising a fixedly mounted means for 
supplying electrolyte, means for securing articles to a 
supply conductor, an electrode with an insulated supply 
conductor which is flexible and continuous in cross- 
section, and a means for moving the electrode within the 
cavity being machined, which is mounted to permit change 
in the direction of its movement, characterized in that, 
with the object of increasing the range in relation to 
length of articles to be machined by supplying a current 
of double the strength without overheating of the supply 
conductors, and of increasing productivity, it is 
equipped with an additional electrode with an individual 
movement means, an insulated supply conductor and a 
seal, the electrodes being connected to each other, and 
the seal being installed on the electrolyte supply means 
side . 

2. Device according to Claim 1, characterized in 
that, with the object of increasing productivity when 
machining articles of nonmagnetic material, it is 
equipped with means for pulling the electrode through 
the cavity being machined, made in the form of a 
carriage with a magnet and a coupling of magnetic 
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material, the coupling being mounted to permit 
connection to the electrode. 
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From pump To tank 

Fig. 1 1 
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